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Total Synthesis of Pandamarine

Significance: The alkaloid pandamarine was iso-
lated from leaves of the tropical plant Pandanus 
amaryllifolius, and features an interesting di-
azaspiro[4.5] core. After the group’s report of the 
oxidation of furans to 5-hydroxy-1H-pyrrol-2(5H)-
ones (Angew. Chem. Int. Ed. 2015, 54, 6283), they 
now disclose an elegant total synthesis of pan-
damarine relying on the double use of their meth-
odology. Crucial to the success of the key trans-
formation of bisfuran F to pandamarine is the dual 
role of methylene blue as both photosensitizer and 
redox catalyst.

Comment: Addition of excess alkyne A to hy-
droxyacetone furnished diol B which underwent 
silver-mediated cyclodehydration to furan C. Nitrile 
C was the precursor for both aldehyde D and 
amine E, which were coupled by reductive amina-
tion to give bisfuran F. In their key step, exposure 
of F to oxygen and methylene blue, followed by 
ammonia and dimethylsulfide gave intermediate 
bislactam G. In situ methylene blue catalyzed radi-
cal oxidation with triplet oxygen and hydroperox-
ide reduction then furnished intermediate I. Acid- 
catalyzed cyclization and elimination completed 
the synthesis of pandamarine in 30% yield.

NC
NC

OH

OH
NC

OA

n-BuLi, THF, –78 to –30 °C 
then hydroxyacetone

–30 °C to r.t.

67%

AgNO3
MeOH

B C

O
D

O

DIBAL-H, CH2Cl2
–78 °C

86%

O
E

H2N

LiAlH4, Et2O
0 °C to r.t.

54 %81 %

+
ON

H
O

NaBH4
MeOH

81%

F

NH

O

N HN

O

Pandamarine

N
H

HN

O

NH

O

O2 (1 atm)
methylene blue (6 mol%)

hν, MeOH, 0 °C, then
Me2S, NH3 (aq), r.t.

G

30%

N
H

HN

O

NH

O

in the dark

OOH OOH

H

TFA, 4 Å MS
CHCl3, r.t.

reductive
amination

singlet oxygen
[4+2] cycloaddition

radical oxidation

N
H

HN

O

NH

O

OH OH

I

hydroperoxide
reduction

SYNFACTS Contributors: Erick M. Carreira, Hannes F. Zipfel
Synfacts 01102015, 11(10), 1013 Published online: 18.09.20151 8 6 1 - 1 9 5 81 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0035-1560216; Reg-No.: C05215SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Synthesis of Natural 
Products and 
Potential Drugs

Key words

singlet oxygen

furan oxidation

spiroketalization

pandamarine

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


